Isolation and characterization of Chinese hamster ovary cell mutants deficient in acyl-coenzyme A:cholesterol acyltransferase activity.
A protocol has been developed for isolating cholesterol ester-deficient cells from the Chinese hamster ovary cell clone 25-RA. This cell line previously was shown to be partially resistant to suppression of cholesterogenic enzyme activities by 25-hydroxycholesterol and to accumulate a large amount of intracellular cholesterol ester when grown in medium containing 10% fetal calf serum (Chang, T. Y., and Limanek, J. S. (1980) J. Biol. Chem. 255, 7787-7795). The higher cholesterol ester content of 25-RA is due to an increase in the rate of cholesterol biosynthesis and low density lipoprotein receptor activity compared to wild-type Chinese hamster ovary cells, and not due to an abnormal acyl-CoA:cholesterol acyltransferase enzyme. The procedure to isolate cholesterol ester-deficient mutants utilizes amphotericin B, a polyene antibiotic known to bind to cholesterol and to form pore complexes in membranes. After incubation in cholesterol-free medium plus an inhibitor of endogenous cholesterol biosynthesis, 25-RA cells were found to be 50-500 times more sensitive to amphotericin B killing than were mutant cells containing reduced amounts of cholesterol ester. Twelve amphotericin B-resistant mutants were isolated which retained the 25-hydroxycholesterol-resistant phenotype. These mutants did not exhibit the perinuclear lipid droplets characteristic of 25-RA cells, and lipid analysis revealed a large (up to 40-fold) reduction in cellular cholesterol ester. The acyl-CoA:cholesterol acyltransferase activities of these cholesterol ester-deficient mutants were markedly lower than 25-RA when assayed in intact cells or in an in vitro reconstitution assay. The tightest mutant characterized, AC29, was found to have less than 1% of the parental acyl-CoA:cholesterol acyltransferase activity. These mutants all have reduced rates of sterol synthesis and lower low density lipoprotein receptor activity compared to 25-RA, probably as a consequence of their reduced enzyme activities. Cell fusion experiments revealed that the phenotypes of all the mutants examined are not dominant and that the mutants all belong to the same complementation group. We conclude that these mutants contain a lesion in the gene encoding acyl-CoA:cholesterol acyltransferase or in a gene encoding a factor needed for enzyme production.